Four children (two boys and two girls) with hypoparathyroidism, renal insufficiency, and developmental delay are described. They were the products of consanguineous marriages in three related Asian families presenting over a six year period. AU figure) . He was the first child of Asian parents who were first cousins. He became lethargic on the ninth day of life and investigations showed evidence of a metabolic acidosis (pH 7-18, base excess -17 mmol/l), with hypocalcaemia (1-32 mmol/l), and hyponatraemia (115 mmol/1). He was treated with sodium bicarbonate, calcium gluconate, and the vitamin D analogue alfacalcidol. Further investigations gave normal results and included an infection screen, plasma 17 hydroxyprogesterone, serum amino acid and ammonia, and urinary organic acid concentrations. He had evidence of a distal renal tubular acidosis because he was unable to achieve a urinary pH below 5 5. Over the next few months he continued to have evidence of hypocalcaemia and failed to thrive. He was reassessed at the age of 5 months. At this time his weight was 3-4 kg (2 5 kg less than the third centile), height 61 cm, and head circumference 39 cm (both less than the third centile). He was generally hypotonic with poor head control. Investigations (see table) confirmed hypocalcaemia and hyperphosphataemia with a normal magnesium (0-93 mmol/l).
CASE 1
This boy was born in 1982 weighing 2100 g at 36 weeks' gestation (VI. 1 in figure) . He was the first child of Asian parents who were first cousins. He became lethargic on the ninth day of life and investigations showed evidence of a metabolic acidosis (pH 7-18, base excess -17 mmol/l), with hypocalcaemia (1-32 mmol/l), and hyponatraemia (115 mmol/1). He was treated with sodium bicarbonate, calcium gluconate, and the vitamin D analogue alfacalcidol. Further investigations gave normal results and included an infection screen, plasma 17 hydroxyprogesterone, serum amino acid and ammonia, and urinary organic acid concentrations. He had evidence of a distal renal tubular acidosis because he was unable to achieve a urinary pH below 5 5. Over the next few months he continued to have evidence of hypocalcaemia and failed to thrive. He was reassessed at the age of 5 months. At this time his weight was 3-4 kg (2 5 kg less than the third centile), height 61 cm, and head circumference 39 cm (both less than the third centile). He was generally hypotonic with poor head control. Investigations (see table) confirmed hypocalcaemia and hyperphosphataemia with a normal magnesium (0-93 mmol/l).
He had normal values for plasma albumin and alkaline phosphatase. He had evidence of renal insufficiency and a compensated metabolic acidosis. His calculated index of phosphate reabsorption (tubular maximum reabsorption of phosphate/glomerular filtration rate, TmPO4/ GFR)' was 3-6 mmol/l (normal range 1-15-2 26 mmol/l). Plain abdominal x ray films showed no evidence of renal calcification, and a renal ultrasound demonstrated a bright cortex and prominent pyramids. A renal biopsy specimen showed normal glomeruli and birefringent crystals in the tubules which appeared to be oxalate. He had raised values for oxalate: creatinine ratio at 105:1 (quoted normal less than 70:1) and a presumptive diagnosis of primary hyperoxaluria was made. He was initially discharged on alfacalcidol and pyridoxine but was readmitted one month later because of vomiting and weight loss. His metabolic abnormalities were unchanged and he subsequently died. CASE 2 This girl was born in 1985 weighing 3400 g at term. She was born to Asian parents who were first cousins and she was a cousin to case 1 (VI.7 in figure) . She was admitted at the age of 3 months because of poor feeding dating from birth and failure to thrive. Her weight, length, and head circumference were all below the third centile and she was generally hypotonic and developmentally delayed. Investigations (see  table) showed a metabolic acidosis, hypocalcaemia, hyperphosphataemia, and renal insufficiency. There was evidence of a distal renal tubular acidosis because she was unable to lower the urinary pH below 6 when the bicarbonate was 13 mmol/l. She had normal values for plasma albumin and alkaline phosphatase. Her tubular maximum reabsorption of phosphate (TmPO4/GFR) was 3-44 mmol/l (normal (1) Hypoparathyroidism-An initial parathyroid hormone concentration measured in the original hospital at age 24 days using an intact molecule assay (IncStar) gave a normal result of 88 pg/ml (normal range 20-80 pg/ml). However, a C-terminal assay gave a result of <250 pg/ml (normal range 250-600 pg/ml). A concentration measured in the second hospital at the age of 3 months using an intact molecule assay (Allegro) gave a result of 4 ng/l (normal range 11-35 ng/l). This was when her calcium was only 1-21 mmol/l and therefore is very low for the degree of hypocalcaemia. Her tubular maximum reabsorption of phosphate (TmPO4/GFR) was 3-36 mmol/l (normal range 1-48-3-3 mmol/l).' Further investigations into the aetiology of the hypoparathyroidism showed no evidence of parathyroid antibodies, normal immunoglobulins, low normal T lymphocyte numbers, but normal in vitro responses. She was treated with large doses of alfacalcidol and a dose of 0175 ,tg per day was found necessary to maintain her serum calcium in the normal range.
(2) Renal insufficiency-The serum creatinine concentration remained fairly static between 100-120 [tmol/l with a serum urea of 10-15 mmol/l. The hyperkalaemia settled from an initial potassium concentration of 6-9 to 4-3 mmol/l. There was evidence of a distal renal tubular acidosis requiring bicarbonate supplements. However, the acidosis resolved with correction of the hypocalcaemia. A renal ultrasound showed normal sized but echogenic kidneys. A renal biopsy was not performed because of her poor condition. Three main forms of persistent idiopathic hypoparathyroidism have been described in children. Familial isolated hypoparathyroidism which may present in the neonatal period is an isolated defect with no other abnormalities. In addition to sporadic occurrence sex linked recessive4 and autosomal dominant' forms have been reported. The second form of hypoparathyroidism recognised is that which occurs in association with developmental abnormalities of the third and fourth pharyngeal pouches (DiGeorge's syndrome). These individuals have congenital heart defects, usually of the aortic arch, impaired cell mediated immunity, and may have characteristic dysmorphic features. Inheritance is usually sporadic, but autosomal dominant and recessive inheritance has been reported. The third form of hypoparathyroidism seen in children is felt to be autoimmune in nature. Other autoimmune disorders occur in association, notably Addison's disease, but also alopecia areata, hypothyroidism, ovarian failure, and diabetes. Chronic mucocutaneous candidiasis is usually present. Circulating antibodies to parathyroid glands and other endocrine tissues may be detected. Steatorrhoea has also been reported as a feature in this form. 6 The children described in this paper do not readily fit into any of these three categories. They certainly do not have an isolated hypoparathyroidism and they also lack features consistent with a partial or complete DiGeorge's syndrome. Although there was no evidence of other autoimmune disorders, it is reported that features of these may not occur for several years after the onset of hypoparathyroidism.7 Parathyroid autoantibodies were not found in case 3, but these may only be present in 38% of cases.7 There was also some evidence of steatorrhoea in cases 3 and 4, so it is possible they belong to the autoimmune group. The absence of parathyroid gland tissue seen at postmortem examination in case 4 may be due to one of two mechanisms. It may represent atrophy of the parathyroid glands as has been reported in autoimmune hypoparathyroidism or may be due to agenesis of parathyroid tissue due to a defect in embryogenesis.
Familial hypoparathyroidism has also been reported in association with some diverse developmental abnormalities. Dahlberg et al reported two brothers who also had lymphoedema, pulmonary lymphangiectasia, renal insufficiency, and prolapsing mitral valves. 8 Barakat et al reported two brothers who had hypoparathyroidism, nerve deafness, and steroid resistant nephrotic syndrome.9 A renal biopsy specimen taken from one of the boys revealed fetal like glomeruli. There are some similarities between these children and those reported here in that two of the children in our series had documented nerve deafness and fetal like glomeruli was seen at biopsy in case 2. However, none of our cases had hypoalbuminaemia or a level of proteinuria consistent with nephrotic syndrome.
There are some similarities between our cases and those recently described by Richardson 
